The substance P receptor, which couples to Gq/11, is a substrate of beta-adrenergic receptor kinase 1 and 2.
The agonist-occupied forms of several G-protein-coupled receptors that modulate the activity of adenylycyclase via Gs (e.g. beta 2-adrenergic) or Gi (e.g. alpha 2-adrenergic and cardiac muscarinic) are phosphorylated by beta-adrenergic receptor kinases (beta ARK 1 and beta ARK 2). beta ARK-catalyzed phosphorylation of these receptors appears to correlate with their agonist-induced desensitization. The possibility that beta ARK isozymes may also be involved in the desensitization of other G-protein-coupled receptors such as those mediating phosphoinositide (PI) hydrolysis was tested by determining the phosphorylation of the substance P receptor (SPR), which is coupled to PI hydrolysis in numerous tissues. Rat SPR was expressed in Sf9 cells, partially purified, and reconstituted in phospholipid vesicles. The reconstituted SPR bound the SPR agonist substance P, 125I-labeled with Bolton-Hunter reagent, with low affinity. However, addition of purified Gq/11 to the reconstituted SPR resulted in the conversion of all the receptors to a high affinity state, suggesting that SPR couples to Gq/11. Phosphorylation of the reconstituted SPR with purified beta ARK 1 or 2 in the absence and presence of substance P (SP) was then studied. In the presence of 100 microM SP, both kinases promoted phosphorylation of the receptor to a stoichiometry of 9 +/- 2 mol of phosphate/mol of receptor. However, no phosphorylation of the receptor could be detected in the absence of agonist. Agonist-induced phosphorylation of the receptor was blocked by coincubation with the SPR antagonist spantide. These results show that beta ARK isozymes may regulate the function of both adenylylcyclase as well as PI-coupled receptors, and suggest a role for beta ARK isozymes in SPR signal transduction.